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SPECIFICATION 

Be it known that I, Robert J. Lickton, citizen of the United 
States and residing at 1612 78th Court, Elmwood Park, Illinois 
60635, have invented a certain new and useful MASTER CHAIN LINK 
of which the following is a specification. 
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FIELD OF THE INVENTION 

The present invention relates generally to chains for 
use on bicycles and, more particularly, relates to a master 
5 chain link for a bicycle derailleur chain which minimizes 
the possibility of accidental disassembly, which is 
manually disassembled without using special tools, and 
which is reusable. 

BACKGROUND OF THE INVENTION 

10 A typical multiple-gear bicycle includes a derailleur 

chain driven around one of a pair of front sprocket wheels 
and one of a plurality of rear sprocket wheels. The 
derailleur chain is composed of alternating outer pin links 
and inner roller links. To laterally move the derailleur 

15 chain between the front sprocket wheels and the rear 

sprocket wheels, the bicycle is provided with respective 
front and rear derailleurs. The front derailleur typically 
includes a pair of elongated parallel guide plates. The 
derailleur chain is disposed between the guide plates, and 

20 the chain moves in a direction generally orthogonal to the 
length of the guide plates. 

The front derailleur contacts the derailleur chain in 
a couple situations. First, in response to certain gear 
changes by manipulation of gear control levers, the guide 

25 plates laterally shift so that one of the guide plates 
contacts the chain. When this contact reaches a 
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predetermined threshold, the front derailleur causes the 
chain to "derail" from one front sprocket wheel and to move 
to the other front sprocket wheel. Second, if the gear 
control levers are not locked into a gear, but rather are 
5 set in-between two gears, the guide plates will be 

misaligned. This will likely cause one of the guide plates 
to "rub" against the moving chain. The effect of 
derailleur contact with the derailleur chain is better 
understood by knowledge of how the chain is constructed. 

10 Existing derailleur chains are generally composed of 

alternating outer pin links and inner roller links. Each 
of the inner roller links includes a pair of inner parallel 
plates connected by a pair of parallel hollow cylinders 
surrounded by cylindrical rollers. Each of the inner 

15 parallel plates contains a pair of apertures coinciding 
with and communicating with the hollow ends of the 
cylinders. Each of the outer pin links includes a pair of 
outer parallel plates connected by a pair of parallel pins. 
One of the pins interconnects with a hollow cylinder in one 

20 adjacent inner roller link, while the other of the pins 

interconnects with a hollow cylinder in the other adjacent 
inner roller link. It is this interconnection of pins to 
hollow cylinders which forms a chain. The ends of the 
chain are terminated by inner roller links. 

25 To form a single continuous chain as it appears on a 

bicycle (hereafter "bicycle chain"), the inner roller links 
at the ends of chain are connected to one another by either 
a conventional outer pin link or by what is commonly 



referred to as a master link. The master link is an outer 
pin link specially designed to permit disconnection and 
removal of the bicycle chain from the bicycle. As most 
bicycle users know, it is very difficult to remove a 
bicycle derailleur chain without a master link from a 
bicycle. A bicycle user typically removes the bicycle 
derailleur chain for cleaning and greasing. Such chain 
removal is especially common amongst mountain bike users, 
where the chain can collect much dirt while riding. 

Existing master links employ several designs for 
permitting disassembly of master links. One type of master 
link, described in U.S. Patent No. 5,178,585 to Lin et al. 
and produced by Ta Ya Chain Co., Ltd., includes a pair of 
parallel outer plates and a pair of parallel pins extending 
between the plates with the opposite ends or heads 
protruding from the surfaces of the respective plates. The 
pins are secured to one of the plates, and detachably 
engaged to respective "figure-eight" holes in the other 
plate. To disassembly this type of master link, the chain 
plate containing the "figure-eight" holes is pushed inward 
relative to the adjacent roller links so as to "pop off" 
the chain plate. 

In another type of master link, produced by KMC Chain 
Industrial Co., Ltd. under the mark MiooingLA n k™ , the 
master link includes first and second parallel outer plates 
and a pair of parallel pins extending between the plates. 
One of the two pin heads on one of the pins is fixedly 
attached to the first plate and the other pin head is 
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detachably engaged to a peanut-shaped aperture in the 
second plate. Similarly, one of the two pin heads on the 
other pin is fixedly attached to the second plate and the 
other pin head is detachably engaged to a peanut-shaped 
5 aperture in the first plate. The pin heads protrude from 
the surfaces of the respective plates. To disassemble the 
master link, the second pin heads are simultaneously 
disengaged from their respective apertures by moving the 
plates in opposite directions. 

10 A drawback of both of these types of master links is 

that they are not designed for reuse following disassembly. 
If either type of master link is reused, it is weaker than 
its original form and it presents a safety hazard due to 
damage caused to either the plates or pins during 

15 reassembly. The master link become significantly weaker 
with every assembly and disassembly. The weakened master 
link is now a weak point in the bicycle chain which 
increases the risk of tooth "skipping" on the sprocket 
wheels or bicycle chain breakage during riding. Because of 

20 this damage to the master link, it is generally recommended 
that the master link be replaced with a new master link 
following disassembly. Thus, the master link is not 
reusable if a master link in optimum working condition is 
desired. 

25 Another drawback of these types of master links is 

that the protrusion of the pin heads from the plate 
surfaces presents a risk that one of the derailleurs, 
especially the front derailleur, may "catch" on a pin head 



and cause the bicycle chain to jam on the front derailler. 
More specifically, since the front derailleur contacts the 
chain during gear changes or improperly set gears, one of 
the guide plates may catch on a master link pin head and 
jam the bicycle chain on the front derailler, 

A further drawback of the chain link described in U.S. 
Patent No. 5,178,585 to Lin et al. is that the lateral 
stress (side load) applied to the derailleur chain while 
riding may cause the master link to disassemble. This 
lateral stress results from the engagement of the 
derailleur chain with front and rear sprocket wheels which 
are not laterally aligned with one another, thereby causing 
the chain to flex. The possibility of accidental master 
link disassembly presents a safety hazard which should not 
be overlooked. 

A need therefore exists to overcome the above-noted 
drawbacks associated with the foregoing types of master 
links. 

SUMMARY OF THE INVENTION 

A chain link comprises first and second parallel pins 
extending between first and second parallel plates. The 
first pin includes first and second heads at opposite ends 
thereof and the second pin also includes first and second 
heads at opposite ends thereof. The first and second 
plates have respective first and second apertures formed 
therein. The first and second apertures have respective 
narrow curvilinear portions narrower than the respective 
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first heads of the first and second pins to prevent the 
respective first heads from passing therethrough. The 
narrow curvilinear portions further include respective 
countersinks formed therein for receiving and substantially 
5 concealing the respective first heads of the first and 
second pins* The first and second apertures further 
include respective wide curvilinear portions wider than the 
respective first heads of the first and second pins to 
permit the respective first heads to pass therethrough to 

10 disassemble the chain link. The respective wide 

curvilinear portions are connected to the respective narrow 
curvilinear portions to permit movement of the respective 
first heads therebetween. The respective second heads of 
the first and second pins are connected to the respective 

15 second and first plates. 

BRIEF DESCRIPTION OF THE DRAWINGS 

<^ FIG. 1 is a perspective view of a master chain link 
embodying the present invention; 

/ FIG. 2 is a perspective view of one of the two 


2 0 identical structures used to form the master chain link in 
FIG. 1; 

/ FIG. 3 is a perspective view of the other of the two 



identical structures used to form the master chain link in 





FIG. 1; 


25 


FIG. 4 is a top view of the master chain link in FIG. 


i; 
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S FIG. 5 is a side view of the master chain link in FIG. 

i; 

^^FIgT^ 6 is an end view of the master chain link in FIG. 

i; 


^/FIG. 7 is a section taken generally along the line 7-7 
in FIG^-4; 


s FIG. 8 is a section taken generally along the line 8-8 
in FIG .^4; and 


/ FIGS. 9 through 12 is a perspective view showing the 
disassembly of the master chain link in FIG. 1 to 
disconnect a bicycle derailleur chain. 

While the invention is susceptible to various 
modifications and alternative forms, a specific embodiment 
thereof has been shown by way of example in the drawings 
and will be described in detail. It should be understood, 
however, that it is not intended to limit the invention to 
the particular form described, but, on the contrary, the 
intention is to cover all modifications, equivalents, and 
alternatives falling within the spirit and scope of the 
invention as defined by the appended claims. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Turning now to the drawings, FIGS. 1-3 illustrate a 
master chain link 10 including a pair of elongated and 
parallel peanut-shaped plates 12, 14 and a pair of parallel 
pins 16, 18 connected therebetween. The pins 16, 18 are 
positioned orthogonal to the plates 12, 14. The pin 16 
includes a pair of heads 20, 22 at opposite ends thereof 
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and an elongated cylindrical body 23, and the pin 18 
similarly includes a pair of heads 24, 26 at opposite ends 
thereof and an elongated cylindrical body 27. The heads 
20, 24 are integrally connected to the respective plates 
5 12, 14, while the heads 22, 26 are detachably interlocked 
within respective apertures 28, 30 formed in the respective 
plates 14, 12. It can be seen in FIG. 1 that the master 
link 10 is preferably formed from two identical integral 
structures. One of the structures is represented by the 

10 plate 12 and pin 16 (FIG. 2), and the other of the 

structures is represented by the plate 14 and the pin 18 
(FIG. 3) . To assemble the master link 10, these two 
structures are first oriented as mirror, flipped images of 
one another and then detachably interconnected to one 

15 another. The assembly and disassembly of the master link 
10 is described in greater detail below. 

The aperture 28 includes a narrow circular portion 32 
surrounded by a countersink 33, a wide circular portion 34, 
and an elongated slot 3 6 connecting the narrow circular 

20 portion 32 to the wide circular portion 34 (FIG. 3). In 
the assembled form of the master link 10, the head 22 of 
the pin 16 is constructed and arranged to detachably engage 
the narrow circular portion 32 of the aperture 28 (FIGS. 2 
and 3) . More specifically, the head 22 includes a widened 

25 cylindrical tip 38 and a slotted cylindrical portion 40 
positioned between the body 23 and the tip 38. In the 
assembled form, the slotted cylindrical portion 40 is 
positioned within the narrow circular portion 32, and the 
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widened tip 38 is positioned substantially within the 
countersink 33, As shown in FIG. 3, the countersink 33 
extends more than half-way around the periphery of the tip 
38. Because the peripheral coverage of the tip 38 is more 
5 than semi-circular, the end portions 3 5 of the countersink 
3 3 prevent longitudinal movement of the tip 38 into the 
elongated slot 3 6 while the tip 38 is positioned 
substantially within the countersink 33. Thus, the 
countersink 33 positively positions the head 22 at the 

10 narrow circular portion 3 2 in the assembled form of the 
master link 10. 

The tip 38 of the pin head 22 is diametrically sized 
larger than the diameter of the narrow circular portion 32 
to prevent the head 22 from laterally passing therethrough 

15 (FIGS. 5 and 6) . At the same time, the tip 38 is 

diametrically sized smaller than the diameter of the 
countersink 33 so that the tip 38 fits within the 
countersink 33. The tip 38 has a depth which is only 
slightly larger than the depth of the countersink 3 3 so 

20 that the tip 38 is substantially flush with the outer 

surface of the plate 14. In the preferred embodiment, the 
tip 38 of the head 22 has a depth of 0.014 inches, and the 
countersink 3 3 has depth of 0.010 inches. Therefore, all 
but 0.004 inches of the tip 38 is concealed within the 

25 countersink 33. The tip 38, however, may be designed with 
less depth so that it is completely concealed within the 
countersink 33. 
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To prevent the elongated cylindrical body 2 3 of the 
pin 16 from laterally passing through the narrow circular 
portion 32, the body 23 is diametrically sized larger than 
the diameter of the narrow circular portion 32 (FIGS. 5 and 
5 6) . Furthermore, the slotted cylindrical portion 40 of the 
pin head 22 is diametrically sized slightly smaller than 
the diameter of the narrow circular portion 32 to permit 
longitudinal movement of the slotted portion 4 0 out of the 
narrow circular portion 32. The depth of the slotted 

10 portion 40 is slightly greater than the depth of the plate 
14 to permit lateral movement of the tip 38 above the plane 
of the outer surface of the plate 14 (FIGS. 5-7) . This 
allows the tip 38, which is situated substantially within 
the countersink 3 3 in the assembled form of the master link 

15 10, to be laterally shifted out of the countersink 33. 

After shifting the tip 38 out of the countersink 33, the 
slotted portion 40 of the pin head 22 may be longitudinally 
moved through the elongated slot 3 6 with the tip 3 8 
abutting the outer surface of the plate 14 adjacent the 

20 elongated slot 36. 

Since the structure of the pin 18 and associated 
aperture 3 0 is preferably identical to the structure of the 
pin 16 and associated aperture 28 (FIGS. 2 and 3), it will 
not be described herein in detail. It suffices to say that 

25 the aperture 3 0 includes a narrow circular portion 42 

surrounded by a countersink 43, a wide circular portion 44, 
and an elongated slot 46 connecting the narrow circular 
portion 42 to the wide circular portion 44. The head 26 
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includes a widened cylindrical tip 48 and a slotted 
cylindrical portion 50 positioned between the body 27 and 
the tip 48 (FIGS. 3 and 5)* 

In the assembled form of the master link 10, the 
5 slotted cylindrical portion 50 is positioned within the 

narrow circular portion 42, and the slotted portion 50 has 
a depth and diameter which allows reasonable play in both 
the lateral and longitudinal directions (FIGS. 5, 7, and 
8) . The widened tip 48 is positioned substantially within 

10 the countersink 43. Both the tip 48 and the pin body 27 
are diametrically sized larger than the diameter of the 
narrow circular portion 42 to maintain the slotted portion 
50 substantially within the narrow circular portion 42 and 
to prevent the tip 48 and the pin body 27 from laterally 

15 passing therethrough. 

To disassemble the master link 10 and thereby 
disconnect the continuous bicycle chain, the pin slotted 
portions 40, 50 are simultaneously slid in opposite 
directions (toward one another) from the respective narrow 

20 circular portions 32, 42, through the respective elongated 
slots 36, 46, and into the respective wide circular 
portions 34, 44 (FIG. 1). In particular, the slotted 
portions 40, 50 are simultaneously slid from the respective 
narrow circular portions to the respective elongated slots 

25 3 6, 4 6 by first laterally pushing the plates 12, 14 

inwardly toward one another. This laterally shifts the 
slotted pin portions 40, 50 outwardly relative to the 
respective plates 14, 12 and laterally shifts the pin tips 
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38, 48 beyond the outer surface planes of the respective 
plates 14, 12. 

With the tips 38, 48 free of the respective 
countersinks 33, 43, the plates 12, 14 are longitudinally 
5 pushed toward one another so that the slotted pin portions 
40, 50 slide toward one another through the respective 
elongated slots 36, 46 and into the respective wide 
circular portions 34, 44. Since the tips 38, 48 are 
diametrically sized larger than the respective widths of 

10 the respective elongated slots 36, 46, the tips 38, 48 abut 
the respective outer surfaces of the respective plates 14, 
12 at the periphery of the respective elongated slots 36, 
46 during the sliding process. Once the slotted pin 
portions 40, 50 reach the respective wide circular portions 

15 34, 44, the plates 12, 14 are laterally pulled outwardly 
away from one another. Since the respective diameters of 
the wide circular portions 34, 44 are greater than the 
respective diameters of the pin tips 38, 48, this 
simultaneous outward force applied to the plates 12, 14 

20 causes the tips 38, 48 to pass through the respective wide 
circular portions 34, 44, thereby disassembling the master 
link 10. 

The master link 10 is designed to prevent accidental 
disassembly of the master link 10 (e.g., while bicycle 
25 riding) . One feature of the master link 10 which minimizes 
the possibility of accidental disassembly is that the tips 
38, 48 of the respective pin heads 22, 26 are substantially 
concealed within the respective countersinks 33, 43 in the 
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assembled form of the master link 10. Concealing the tips 
38, 48 minimizes the possibility that either the front or 
rear derailleur of the bicycle carrying the master link 10 
on its chain will contact the tips 38, 48 and destroy one 
5 of the pins 16, 18. As previously stated, it is common for 
the front derailleur to contact the chain during gear 
changes or improperly set gears. 

In order to minimize the possibility of derailleur 
contact with the other pin heads 20, 24, the pin heads 20, 

10 24 are integrally connected to the respective plates 12, 14 
without the pin heads 20, 24 protruding outwardly from the 
respective plates 12, 14. In particular, the pin heads 20, 
24 are fitted within respective circular apertures formed 
in the respective plates 12, 14. The diameters of the 

15 circular apertures substantially match the diameters of the 
respective pin heads 20, 24. Next, the pin heads 20, 24 
are laser welded to the periphery of the respective 
circular apertures to create an integral connection 
therebetween. The use of laser welding avoids the problem 

20 of protruding heads caused by use of such other connection 
techniques as staking or pressing a protruding pin head 
against the periphery of the associated circular aperture. 

Another feature of the master link 10 which minimizes 
the possibility of accidental disassembly is the use of the 

25 elongated slots 36, 46 between the respective narrow 

circular portions 32, 42 and the respective wide circular 
portions 34, 44. In the event the pin tips 38, 48 somehow 
become dislodged from the respective countersinks 33, 43 


it 
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during bicycle riding, the pin tips 38, 48 must still 
traverse the respective elongated slots 36, 46 to the wide 
circular portions 34, 44 before they are able to pass 
through the apertures 28, 30 and disassemble the master 
5 link 10. In all likelihood, the tips 38, 48 would revert 
back into the respective countersinks 33, 43 following 
dislodgement instead of passing through the respective 
elongated slots 36, 46 into the wide circular portions 34, 
44. Thus, the elongated slots 36, 46 act as safety nets 

10 which give the respective pin tips 38, 48 an opportunity to 
re-establish their proper position within the respective 
countersinks 33, 43 following accidental dislodgement. 

Yet another feature of the master link 10 which 
minimizes the possibility of accidental disassembly is that 

15 the plates 12, 14 include respective pointed extensions 52, 
54 at the respective outer ends thereof. The pointed 
extensions 52, 54 are integrally formed with the respective 
plates 12, 14, and the extensions 52, 54 are both located 
at the plate ends proximate to the respective apertures 30, 

20 28. In the event of dislodgement of the pin tips 38, 48 
from the respective countersinks 33, 43 while bicycle 
riding, the extensions 52, 54 limit the available range of 
longitudinal movement of the respective plates 12, 14 
relative to the respective pins 18, 16. 

25 More specifically, in the event of pin tip 

dislodgement, the relative longitudinal movement between 
the plates 12, 14 and the respective pins 18, 16 is 
controlled by the available range of movement of the pin 
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slotted portions 50, 4 0 through the respective apertures 
30, 28. When the master link 10 is oriented in 
approximately the same direction as the two adjacent roller 
links 56, 58 on the bicycle chain (FIG, 9), the extensions 
52, 54 are designed with such length so as to contact the 
respective adjacent outer pin links 60, 62 prior to 
movement of the pin slotted portions 50, 40 into the 
respective wide circular portions 44, 34. Such contact 
with the adjacent outer pin links 60, 62 will not occur if 
the master link 10 is approximately orthogonal to the 
adjacent roller links 56, 58 (FIG. 10). Thus, even if the 
pin tips 48, 38 become accidently dislodged from the 
respective countersinks 43, 33 while bicycle riding, the 
pin slotted portions 50, 40 cannot move to the respective 
wide circular portions 44, 34 unless the master link 10 
somehow becomes oriented approximately orthogonal to the 
adjacent roller links 56, 58. The pointed extensions 52, 
54 therefore dictate the manner in which the master link 10 
may be disassembled (and assembled) . 

Based on the foregoing features, accidental 
disassembly of the master link 10 is unlikely. At the same 
time, the master link 10 may be easily disassembled by hand 
without any special tools by following a few simple steps 
(FIGS. 9-12) . First, the master link 10 is turned 
approximately ninety degrees relative to the adjacent 
roller links 56, 58, and the plates 12, 14 are laterally 
pushed down and toward one another to dislodge the pin tips 
38, 48 from their respective countersinks 33, 43 (FIG. 10). 
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Second, in the manner previously described, the plates 12 , 
14 are longitudinally pushed toward one another so that the 
slotted pin portions 40, 50 move longitudinally from the 
respective narrow circular portions 32, 42, through the 
5 respective elongated slots 36, 46, and into the respective 
wide circular portions 34, 44 (FIG. 11). Third, the plates 
12, 14 are laterally pulled in opposite directions until 
the pin tips 38, 48 pass through the respective wide 
circular portions 34, 44 (FIG. 12). This separates the 

10 master link 10 into two disconnected, but identical, 

structures. Finally, the pins 16, 18 are slidably removed 
from the hollow cylinders of the respective adjacent roller 
links 56, 58 so that a chain without the master link 10 
remains (FIG. 12) . 

15 To reassemble the master link 10, the above 

disassembly steps are performed in reverse order. Briefly, 
the pin 16 is inserted in the adjacent roller link 56 in 
one lateral direction, while the pin 18 is inserted in the 
adjacent roller link 58 in the opposite lateral direction 

20 (FIG. 12 with arrows reversed). Next, with the plates 12, 
14 approximately orthogonal to the respective roller links 
56, 58, the plate 12 is positioned over the plate 14 such 
that the pin tips 38, 48 are laterally aligned with the 
wide circular portions 34, 44. The pin tips 38, 48 are 

25 then laterally passed through the respective wide circular 
portions 34, 44 (FIG. 11). Finally, the plates 12, 14 are 
longitudinally pulled in opposite directions until the 
slotted portions 40, 50 slide into the respective narrow 
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circular portions 32, 42 and the pin tips 38, 48 are 
positioned substantially within the respective countersinks 
33, 43 (FIG. 11 with arrows reversed and then FIG. 9). 

The master link 10 embodying the present invention is 
manufactured by conventional metal stamping techniques. As 
described above, the pins 16, 18 are connected to the 
respective plates 12, 14 by laser welding the pin heads 20, 
24 to the respective plates 12, 14. The plates 12, 14 are 
preferably composed of high carbon tool steel, and the pins 
16, 18 are precision ground. 

While the present invention has been described with 
reference to one or more particular embodiments, those 
skilled in the art will recognize that many changes may be 
made thereto without departing from the spirit and scope of 
the present invention. For example, instead of providing 
the extensions 52, 54 on the master link 10, one or both of 
the adjacent roller links 56, 58 may be provided with 
extensions on one or both of their plates. More 
specifically, the inner end 64 of one or both plates of the 
roller link 58 may be longitudinally extended to such a 
length that the inner end 64 contacts the inner end of the 
plate of the opposing roller link 56 prior to movement of 
the slotted portions 40, 50 of the master link 10 into the 
respective wide circular portions 34, 44 (see dotted line 
labelled 66 in FIG. 10) . A similar extension may also be 
provided on one or both plates of the roller link 56. 
Alternatively, an extension may be employed on one or both 
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of the adjacent outer pin links 60, 62, as shown by the 
dotted line labeled by the reference numeral 66 in FIG. 10. 

Each of these embodiments and obvious variations 
thereof is contemplated as falling within the spirit and 
5 scope of the claimed invention, which is set forth in the 
following claims. 



